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INTRODUCTION 
‘ There is no failure except in no longer trying ’  
- Elbert Green Hubberd (1856-1915) 
Emergency laparotomy is the little studied area of a surgical 
practice. The results of recent international audits and report by royal 
college of surgeons of England throws light on standard of care delivered 
to patients admitted for emergency laparotomy. 
 
The first report by the National Emergency Laparotomy Audit 
(NELA) was published in 2015 .A significant proportion of patients with 
overt sepsis still do not receive timely antibiotics within one hour of 
identification of sepsis. Access to emergency theatres is patchy,especially 
for patients deemed to be category 2a (urgent: surgery within 2 to 6 
hours). Fluid resuscitation is carried out in an unscientific way and 
intensive care unit admission is inconsistent.Consultant (both anaesthetic 
and surgical) involvement at night and weekends remains poor. 
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Evidence is now emerging about what strategies might be useful in 
addressing some of these issues.Two publications highlight the use of a 
care pathway to improve outcomes. 
 
A study from Denmark on patients undergoing emergency surgery 
for peptic ulcer perforation found a 30% reduction in mortality whereas 
Emergency Laparotomy Pathway Quality Improvement Care Bundle 
project (ELPQuIC) showed a 25% reduction in crude in-hospital 
mortality. The results of the EPOCH (Enhanced Peri Operative Care for 
High risk patients ) trial are eagerly awaited,as are the results of a similar 
study in Sweden. 
 
InEngland,itisestimatedthatonein1100ofthepopulationundergoesanem
ergencylaparotomyeachyear2.SuccessiveNationalConfidentialEnquiryintoPa
tientOutcomeandDeathanalyseshavefoundpoorstandardsofcare.In2010,theEm
ergencyLaparotomynetwork(ELN)collecteddatafrom35hospitalsandreporte
dacrude30-dayhospitalmortalityrateof14.9(range3.6–
41.7)percent,risingto24.4percentinpatientsaged80yearsandover. 
 
AlargerretrospectiveanalysisfromtheUSAof37 553patientsshoweda 
similarlyhighmortalityrateof14percent.Mostrecently,alargeprospectivestud
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yof4920patientsundergoingemergencylaparotomyinDenmarkreporteda19 
.5percentmortalityrate.IntheUKthereisincreasingrecognitionthatoutcomes
afteremergencymajorgeneralsurgery  are  poor  and  would  benefit  from  
standardization  ofcare. 
 
TheELNreportalsohighlightedwidevariationin,andpoordeliveryof,an
umberofkeyprocessindicatorsthataresupportedinevidence-
basedclinicalguidelines.Theseincludedlackofsurgicalandanaestheticconsultant
involvement,andtheunderuseofintraoperativegoal-
directedfluidtherapyandpostoperativeintensivecare. 
 
Acare-bundleapproachtoimplementationofkeyevidenced-
basedcomponentsofcarewasadopted.Thecare-
bundleconceptwasdevelopedbytheInstituteforHealthcareImprovementin2001
11.Twocommonlyusedandsuccessfulapplicationsofthisapproacharethecarebun
dlesdevelopedtoreducecentralvenouscatheter-lineinfection  and  to  
reduce ventilator-
associated pneumonia.The Surviving SepsisCampaignhasusedthe care-
bundleconcepttoimprovedramaticallytheoutcomesofpatientspresentingwithse
psis. 
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Using care bundles to improve health care quality : 
Definition of bundle : 
 A small set of evidence based intervention for a defined 
patient segment /population and care setting, that, when 
implemented together results in significantly better outcomes 
than when implemented individually. 
 
Bundle design : 
 
 When designing care bundles these guidelines proved 
helpful  
 
1) The bundle has 3 to 5 interventions(elements),with 
strong clinical agreement 
2) Each bundle element is relatively independent 
3) The multidisciplinary care team develops the bundle 
4) Bundle elements should be descriptive rather than 
prescriptive, to allow for local customization and 
appropriate clinical judgement 
5) Compliance with bundles is measured using all or 
none measurement with a goal of 95% or greater 
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Development of the bundle : 
              Following submission of data from one hospital to 
ELN, evidence based care bundle was  developed for patients 
undergoing emergency laparotomy.This was based on key 
recommendations made in the Royal College of Surgeons of 
England and department of Health Publications 
recommendations with a strong evidence base were adopted 
into the care bundle. The elements of the bundle and the 
evidence on which they are based are  
 
1) All emergency admissions have an early warning score 
assessed on presentation,graded escalation policies for 
senior clinical and intensive care unit referral(NICE 
clinical guidelines) 
2) Broad spectrum antibiotics to be given to all patients 
with suspicion of peritoneal soiling or with a diagnosis 
of sepsis ( Surviving Sepsis Campaign) 
 
3) Once a decision has been made to carry out laparotomy 
the patient takes the next available place in the 
15 
 
emergency theatre (or within 6 hours of decision being 
made) 
 
4) Start resuscitation using goal directed techniques as soon 
as possible or within 6 hours of admission(NICE 
recommendation and others) 
 
5) Admit all patients in ICU after emergency laparotomy. 
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AIMS AND OBJECTIVES 
 
To compare risk adjusted 30 day mortality after emergency 
laparotomy before and after implementation of ELPQuiC bundle 
(Emergency Laparotomy Pathway Quality Improvement Care Bundle 
project ) 
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REVIEW OF LITERATURE 
Laparotomy is a common surgical procedure done by a surgical 
team. In surgical language, the word laparotomy explains exploration of 
abdomen and proceed further according to the cause identified. 
 
Elective laparotomy indirectly implies that there is ample time for 
preoperative assessment and preparation of patient. But emergency 
laparotomy is a live saving procedure, undertaken mostly in acute cases, 
without much preparation of the patient. It is commonly performed on 
with a variety of acute pathological disorders  that  render these patients 
dehydrated, hypovolemic, suffering from SIRS(systemic inflammatory 
response syndrome) often with MODS (multi organ dysfunction 
syndrome).  
Compared to elective surgery, emergency abdominal surgery is 
associated with higher risk of mortality and morbidity. 
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Improving after emergency Laparotomy outcomes : 
 
Identify the problem 
Quantify the size of the problem 
Work out the solution 
Implement solution and measure its effects 
The future 
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IDENTIFY THE PROBLEM 
 
There is a paucity of hard Indian data, and more data about the size 
of problem were studied by European countries. One such is NCEPOD 
report of UK, which provides evidence of high mortality in these patients. 
 
National Confidential Enquiry into Perioperative Death. NCEPOD. 
First report 1987 
Subsequent reports 1991, 1992, 1993, 1994, 1995 
‘Who operates when?’ 1996 
‘Changing the way we operate.’ 2001 
‘Who operates when.’ 2003 
‘Emergency admissions. A journey in the right direction?’ 2007 
‘Elective and emergency surgery in the elderly’ 2010 
‘Perioperative care. Knowing the risk’ 2011.  
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QUANTIFY THE SIZE OF PROBLEM 
 
When is death inevitable after emergency laparotomy? Analysis of 
the American College of Surgeons National QIP database. 
 
Retrospective data 2005-9   
 
37,553 patients/similar criteria as UK ELN  
 
Overall crude mortality rate at 30 days was 14.1%  
 
Identified highest risk patients over 90 years with significant pre-
morbid  state and shock 90% mortality rate  
 
Al Temimi et al. J Am Coll Surg 2012, 215:503-11. 
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High mortality following emergency gastrointestinal surgery: a 
cohort study. 
 
Use of Danish national database  
 
4920 patients over 1 year  
 
All cause 30 day mortality 19% (CI 16.9-19.1)   
 
Almost 50% had severe coexisting disease  
 
Only 16% went to ICU  
 
Emergency Laparotomy Network Audit.  
 
Vester-Andersen et al. eBJA 2014 
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Emergency Laparotomy Network Audit. 
 
Data collection 3 months in 2011 
 
37 hospitals submitted data. 1853 patients  
 
Average 30 day mortality rate 14.9%   
 
Mortality range 3.7-41% 
 
Wide variation in:    
Consultant Anaesthetic /Surgeon involvement     
 
ICU admission  
 
Goal directed resuscitation.  
 
www.networks.nhs.uk/nhs-networks/emergency-laparotomy-network 
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WORK OUT THE SOLUTION 
 
Use of a pathway quality improvement care bundle to reduce 
mortality after emergency laparotomy 
S.Huddart1,C.J.Peden2,M.Swart3,B.McCormick4,M.Dickinson1,M.
A.Mohammed5andN.Quiney1onbehalfoftheELPQuiCCollaboratorG
roup 
 
Four general hospitals in England 
 
Baseline data for 299 patients 
 
Eight month prospective data collection (427 patients) 
 
Use of ‘statistical process control’ to identify changes 
 
Meet every 4-6 weeks for results/learning 
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Emergency Laparotomy Pathway Quality Improvement 
Care Bundle 
Small group developed ‘care bundle’ ELPQuiC 
 
Five elements 
 
Evidence based, Consisting of 
 
Initial assessment with early warning scores, 
 
Early antibiotics, 
 
Interval between decision and operation <6hrs           
 
Goal-directed fluid therapy 
 
Postoperative intensive care 
27 
 
 All emergency admissions to surgical assessment area have a 
(M)EWS completed. Outreach to review all patients with (M)EWS 
of 4 or more. 
 
 Broad spectrum antibiotics to be given to all patients with 
suspicion of peritoneal soiling or with septic shock. 
 
 Once decision is made to carry out laparotomy patient takes next 
available slot on emergency list (or within 6 hours of decision 
made). 
 
 Start resuscitation using goal directed techniques as soon as 
possible or within 6 hours of admission. 
 
 Admit all patients after emergency laparotomy to ICU. 
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Resuscitation bundle (6 hours) 
 
Measure lactate 
 
Resuscitate (fluids and inotropes) 
 
Blood cultures 
 
Antibiotics 
 
Control source of infection (2004) 
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Duration of hypotension before initiation of effective antimicrobial 
therapy  is the critical determinant of survival in human septic shock.  
Kumar et al. 
Crit Care Med. 2006. 
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Early goal – directed therapy after major surgery reduces 
complications and duration of hospital stay. A randomized, 
controlled trial. 
Rupert Pearse et al., 
Critical Care 2005 
 
120 elective surgical patients 
 
Post-operative GDT is associated with reductions in post-operative 
 
complications and duration of hospital stay.  
 
The beneficial effects of GDT may be achieved while avoiding the  
difficulties of pre-operative ICU admission. 
 
24% reduction in complications 
No difference mortality 
3 days reduction LOS 
32 
 
“Emergency management of sepsis : the simple stuff saves lives” 
Key steps in EGDT protocols: 
 
1) Screening of septic patients 
2) Identifying and controlling the source of sepsis 
3) Fluid resuscitation 
4) Monitoring serum lactate clearance 
5) Antibiotic administration 
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Surviving Sepsis Campaign: Association Between Performance 
Metrics and Outcomes in a 7.5-Year Study 
 
This analysis demonstrates that increased compliance with sepsis 
performance bundles was associated with a 25% relative risk reduction in 
mortality rate. Every 10% increase in compliance and  additional quarter 
of participation in the SSC initiative was associated  with a significant 
decrease in the odds ratio for hospital mortality. These results 
demonstrate that performance metrics can drive change in clinical 
behavior, improve quality of care, and may decrease mortality in patients 
with severe sepsis and septic shock.  
Crit Care Med 2014; 
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DETERMINANTS OF LONG TERM SURVIVAL AFTER 
MAJOR SURGERY AND THE ADVERSE EFFECTS OF 
POST OPERATIVE COMPLICATIONS 
 
‘Independent of preoperative patient risk, the occurrence of a 30-day 
com- plication in the total patient group reduced median patient survival 
by 69%’. 
 
‘The occurrence of a 30-day postoperative complication is more 
important than preoperative patient risk and intraoperative factors in 
determining the survival after major surgery in the VA. Quality and 
process improvement in surgery should be directed toward the prevention 
of postoperative complications’. 
Khuri et al.Annals Surg 2005; 
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Source control /antimicrobial interaction and survival in septic 
shock: 
 
Antimicrobial initiation Post Shock 
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Assessing the risk : Scoring system for outcome prediction in 
emergency laparotomies 
Various scoring systems are available to predict surgical outcomes. 
The range from general scoring systems to surgery specific scoring 
systems. While most scoring systems compare postoperative mortality as 
an outcome parameter,some are also designed to predict morbidity.While 
American college of Surgeons recommend the Universal ACS NSQIP 
Surgical Risk Calculator for mortality and morbidity risk assessment for 
informed consent and facilitate decision making for patients and 
surgeons,P-POSSUM scoring system was used to assess improved 
outcomes in patients undergoing emergency laparotomy after the 
implementation of emergency laparotomy pathway quality improvement 
care( ELPQuiC) bundle.  
While those which can calculate the risk based on preoperative 
parameters are most useful in prognostication and triage of patients those 
that need intraoperative data are best utilised for retrospective quality 
audits. While many scoring systems have been used in emergency 
laparotomies, till date no specific scoring system has been developed for 
emergency laparotomies. 
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SURGICAL AUDIT SCORING SYSTEMS 
 
Copeland et al. first described POSSUM ( Physiological and 
Operative Severity for the enumeration of mortality and morbidity ) in 
1999 as a scoring system for surgical audit.they used logistic regression 
analysis to predict both morbidity and mortality. However it was found to 
overpredict death especially amongst the low risk patients. 
 
This led to modification of the logistic regression and development 
of the Portsmouth POSSUM (P-POSSUM). P-POSSUM used the same 
physiological and operative scoring methods initially described by 
Copeland et al. and its predictive mortality matched with the observed 
mortality. It uses 12 physiological and 6 operative parameters which were 
divided into 4 grades with exponentially increasing score to calculate the 
risk of mortality.The minimum score is 12 and the maximum score is 88 
with high score predicting high mortality. 
 
POSSUM score has subsequently been modified for application in 
various types of surgeries,O-POSSUM for orthopaedic surgeries, V-
POSSUM for vascular surgeries and Cr-POSSUM for colorectal surgeries 
38 
 
 
P-POSSUM still remains the scoring system of choice for general 
surgeries and also for emergency laparotomies. Numerous studies have 
validated POSSUM in general surgery, laparotomy or in high risk 
patients. 
  
P-POSSUM has emerged as the most dependable scoring system 
for audit purposes and for evaluating the impact of quality improvement 
iniatives in patients undergoing emergency laparotomy. In a recent 
multicentric study across four National health service (NHS) hospitals, 
helping bundles brought significant reduction in P-POSSUM in risk 
adjusted 30 day mortality in patients undergoing emergency laparotomy. 
Chieng et al observed P-POSSUM (O:P ratio 0.71) to be a better 
scoring system compared to POSSUM (O:P ratio 0.366). 
 
 
 
 
 
 
39 
 
 
OPERATIVE SCORING 
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PHYSIOLOGICAL SCORING 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Minimum score : 12 
Maximum Score : 88 
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METHODS 
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MATERIALS AND METHODS 
STUDY CENTRE: 
 Institute of General surgery, Madras Medical College, Rajiv 
Gandhi Government Hospital, Chennai 
 
DURATION OF STUDY: 
February 2017 to September 2017 
 
STUDY DESIGN: 
Observational study (prospective) 
 
INCLUSION CRITERIA: 
Patients above 15 years of age undergoing emergency laparotomy in 
RGGGH, Chennai 
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EXCLUSION CRITERIA: 
Paediatric age group  
Pregnant women 
Patient not willing to consent for study 
 
SAMPLE SIZE:  234 
 
METHODS: 
The data set and definitions were agreed before start of the study. 
Baseline data before the implementation of ELPQuiC for minimum of 3 
months collected. The ELPQuiC bundle was introduced and data were 
collected over 5 months. 
 
The predicted mortality was estimated for each patient using 
Porstmouth modification of  Physiological and Operative Severity Score 
for the enUmeration of Mortality and Morbidity (P-POSSUM).Data 
collected included demographics and compliance with bundle elements. 
The primary outcome was P-POSSUM risk adjusted 30 day mortality. 
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RESULTS 
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RESULTS 
 
AGE DISTRIBUTION 
 
  Frequency Percent 
Valid 11 - 20 yrs 15 6.4 
21 - 30 yrs 44 18.8 
31 - 40 yrs 50 21.4 
41 - 50 yrs 54 23.1 
51 - 60 yrs 41 17.5 
61 - 70 yrs 24 10.3 
Above 70 yrs 6 2.6 
Total 234 100.0 
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0.0
5.0
10.0
15.0
20.0
25.0
11 - 20 yrs 21 - 30 yrs 31 - 40 yrs 41 - 50 yrs 51 - 60 yrs 61 - 70 yrs Above 70
yrs
6.4 
18.8 
21.4 
23.1 
17.5 
10.3 
2.6 
Age  range 
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GENDER DISTRIBUTION 
 
  
Crosstab 
  
Gender 
Total 
f m 
ELPQuiC Before 
ELPQuiC 
Count 17 54 71 
% 
within 
Gender 
38.6% 28.4% 30.3% 
After ELPQuiC Count 27 136 163 
% 
within 
Gender 
61.4% 71.6% 69.7% 
Total Count 44 190 234 
% 
within 
Gender 
100.0% 100.0% 100.0% 
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38.6% 
28.4% 
61.4% 
71.6% 
0%
10%
20%
30%
40%
50%
60%
70%
80%
90%
100%
Female Male
Gender distribution 
Before ELPQuiC After ELPQuiC
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ELPQuiC * Mortality Crosstabulation 
  
Mortality 
Total Alive Dead 
ELPQuiC Before 
ELPQuiC 
Count 51 20 71 
 % within 
ELPQuiC 
71.8% 28.2% 100.0% 
After 
ELPQuiC 
Count 133 30 163 
 % within 
ELPQuiC 
81.6% 18.4% 100.0% 
Total Count 184 50 234 
% within 
ELPQuiC 
78.6% 21.4% 100.0% 
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0%
20%
40%
60%
80%
100%
Before ELPQuiC After ELPQuiC
71.8% 
81.6% 
28.2% 
18.4% 
ELPQuiC  with Mortality 
Alive Dead
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Case Processing Summary 
Unweighted Cases
a
 N Percent 
Selected Cases Included in 
Analysis 
234 100.0 
Missing Cases 0 0.0 
Total 234 100.0 
Unselected Cases 0 0.0 
Total 234 100.0 
a. If weight is in effect, see classification table for the total number of 
cases. 
    Dependent Variable Encoding 
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Original Value Internal Value 
Alive 0 
Dead 1 
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CUMULATIVE SUM ANALYSIS BEFORE AND AFTER 
IMPLEMENTATION OF ELPQuiC BUNDLE 
 
 INCREASE IN CUSUM     SAVING OF LIVES 
 DECREASE IN CUSUM     LOSS OF LIVES 
      STABLE CUSUM                NEUTRAL 
OBSERVED NO.OF DEATHS BEFORE ELPQuiC – 28.2 % 
OBSERVED NO. OF DEATHS AFTER ELPQuiC – 18.4 % 
                          % REDUCTION IN DEATH – 34.75 % 
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UNDERLYING PATHOLOGY 
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OPERATIVE PROCEDURES 
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10 11 
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COMPLIANCE WITH PROCESS OF CARE BEFORE 
AND AFTER IMPLEMENTATION OF ELPQuiC 
BUNDLE 
 
 
 
  
5 
50 
95 
98 
0
20
40
60
80
100
120
EWS ANTIBIOTICS
BEFORE ELPQuiC
AFTER ELPQuiC
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EWS – EARLY WARNING SCORE 
 
 
 
GDFT – GOAL DIRECTED FLUID THERAPY 
ICU – INTENSIVE CARE UNIT   
50 
10 
50 
90 
65 
100 
0
20
40
60
80
100
120
THEATRE <6h GDFT ICU
before ELPQuiC
after ELPQuiC
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The overall crude mortality rate decreased from 28.2% to 
18.4%. The reduction in percentage of mortality 
34.75%.Mortallity outcomes were adjusted for individual 
patients predicted risk of 30 day mortality. Expected minus 
observed CUSUM chart showed significant increase in lives 
saved per 100 patients treated after introduction of ELPQuiC 
care bundle. 
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DISCUSSION 
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DISCUSSION 
 
The introduction of a five-component care bundle, led to a 
significant reduction in mortality. There is statistically 
significant improvement in P-POSSUM adjusted CUSUM  30 
day mortality rate after bundle implementation. These results 
were achieved within existing resources, without adversely 
affecting the length of hospital stay. 
 
High mortality rates have been described after emergency 
laparotomy and guidelines to improve outcomes have been 
developed. implementation of the ELPQuiC bundle and 
demonstration of improved outcomes provides evidence of  
validity of the use of this approach to reduce mortality after 
emergency laparotomy. 
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Measurement alone is known to drive improvement. 
Transparency and regular audit have been shown to lead to 
better outcomes in surgery. The regular measurement of 
outcome and process measures, and understanding the areas for 
better performance, are likely to have aided improvement in this 
project and are central to quality improvement methodology. 
 
A standard pathway approach, as used in enhanced 
recovery programmes, has been shown to be successful in 
reducing hospital stay and complications when applied to 
elective surgical procedures. In this study similar standard 
approaches were applied to emergency setting. 
 
However, length of stay was not reduced in this study 
because of survival of patients who would not previously have 
survived surgery and availability of suitable discharge facilities. 
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There are limitations to this study. The patient groups 
before implementation of the care bundle were of unequal size 
and not collected during the same time intervals. There is no 
contemporary controlled  comparisions with other hospitals not 
involved in the ELPQuiC project.  
 
However,the findings are suggestive of a credible 
underlying link between observed improvements in process of 
care and subsequent mortality. 
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CONCLUSION 
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‘ Every day you make progress. 
Every step may be fruitful. 
Yet they will stretch out before you, 
an ever lengthening, ever ascending 
ever improving path. 
You know that you’ll never get to the 
end of the journey. But this is so far from 
discouraging, only adds to the joy and glory of the climb’ 
                                              -Winston Churchill 
 
The use of ELPQuiC bundle was associated with a 
significant reduction in the risk of death following emergency 
laparotomy. 
 
Introduction of the ELPQuiC bundle showed 
improvements in patient assessment, referral and treatment in 
the emergency department and surgical assessment areas.  
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This simple bundle care implementation will also aid in 
improvement in prioritization of imaging(CT scanning and 
reporting), theatre access, intra operative fluid management and 
intensive care and will standardize key aspects of peri operative 
care in reducing mortality .   
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PROFORMA 
NAME 
AGE 
SEX 
IP NO. 
DATE OF ADMISSION 
DATE OF SURGERY 
DATE OF DISCHARGE 
DIAGNOSIS 
PROCEDURE DONE 
 
PHYSIOLOGICAL SCORING 
-AGE 
-CARDIAC SIGNS 
-CHEST RADIOGRAPH 
-RESPIRATORY HISTORY 
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-SYSTOLIC BP 
-PULSE 
-GCS 
-HEMOGLOBIN 
-WBC 
-BLOOD UREA 
-SODIUM 
-POTASSIUM 
-ECG 
 
OPERATIVE SCORING 
-OPERATIVE SEVERITY 
-NO.OF OPERATIONS WITHIN 30 DAYS 
-BLOOD LOSS PER OPERATION 
-PERITONEAL CONTAMINATION 
-PRESENCE OF MALIGNANCY 
-MODE OF SURGERY 
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